The paper is devoted to one of the Sobolev type mathematical models of uid ltration in a porous layer. Results that allow to obtain numerical solutions are signicant for applied problems. We propose the following algorithm to solve the initial-boundary value problems describing the motion of a free surface ltered in a uid layer having nite depth. First, the boundary value problems are reduced to the Cauchy problems for integrodierential equations, and then the problems are numerically integrated. However, numerous computational experiments show that the algorithm can be simplied by replacing the integro-dierential equations with the corresponding approximating Riccati dierential equations, whose solutions can also be found explicitly. In this case, the numerical values of the solution to the integro-dierential equation are concluded between successive values of approximating solutions. Therefore, we can pointwise estimate the approximation errors. Examples of results of numerical integration and corresponding approximations are given.
Consider a uid ltration in a porous layer having nite depth with a free surface u = u(x, t). It is necessary to solve initial boundary value problems for the equation [1] u t = α(u 2 ) xx + u txx , 0 < x < 1, t > 0,
with boundary conditions
u(0, t) = h(t) ≥ 0, u(1, t) = H(t)
and the following initial condition coordinated with them
or with boundary conditions of the second kind
which dene a uid ow through the ltration region boundary. The problem (1) (3) is called the rst boundary value problem, and the problem (1), (2) , (4) 
with the initial condition (3), where
are the Green functions of the corresponding boundary value problems.
If the boundary conditions are stationary, i.e. the functions h(t) ≡ h, H(t)
≡ H, h 0 (t) ≡ 0, h 1 (t) ≡ 0 are constants, then the solutions to the considered boundary value problems converge to stationary solutions of the considered boundary value problems [6, 7] uniformly with respect to x as t → ∞.
The stationary solutions have the following form:
dx is the law of mass conservation in the case of impermeability of the boundary or zero total ow through the boundaries of the ltration region, respectively for the rst and second boundary value problems. In order to obtain approximate solutions and construct proles of free surfaces of a ltered uid, we propose to replace the integro-dierential equations (5) and (6) with the approximating Riccati equations
and
respectively. Their solutions that satisfy the initial condition (3) can be found explicitly and have the form:
Further, the implementation of this method for specic initial conditions is carried out in the MATHCAD. The free surface proles form one-parameter family of curves in the plane.
Consider some examples of prole construction using the numerical integration of the equations (5) and (6) in comparison with the graphs of solutions to the corresponding equations (7) and (8), where we can observe a dierence in the values of the solutions because of the approximations. Example 1. Consider the rst boundary value problem (1) (3) for h = 1 and H = 4. Calculation formulas for numerical integration of the equation (5) and the coordinates of points of the function (9) graphs have the form, respectively:
where
and as an approximate value u k+1,i we can take u k+1,i = w k,i + w k+1,i 2 . Graphs of approximate solution to the problem (5), (7) are shown in Fig. 1 . Consider the second boundary value problem (1), (2), (4). Calculation formulas for numerical integration of the equation (6) have the form:
Graphs of approximate solution to the problem (6), (8) are shown in Fig. 2 . 
